Development and application of an ELISA for a sex pheromone released by the male sea lamprey (Petromyzon marinus L.).
An enzyme-linked immunosorbent assay (ELISA) has been developed for a conjugated bile acid, 7alpha,12alpha,24-trihydroxy-5alpha-cholan-3-one 24-sulfate (commonly referred to as 3-keto petromyzonol sulfate [3kPZS]), a pheromone released by reproductively mature male sea lampreys to attract sexually mature females. A polyclonal antiserum against the pheromone was raised by injecting 3-keto petromyzonol 24-hemisuccinate (3kPZ-HS) conjugated to bovine serum albumin into rabbits. The enzyme label was prepared by conjugating 3kPZ-HS to acetylcholinesterase. The standard curve had a working range of 20 pg-10 ng/well. Intra- and inter-assay variations were less than 5 and 12%, respectively. The antiserum had 100% cross-reaction with 3-keto petromyzonol and 3-keto allocholic acid but less than 0.2% cross-reaction with petromyzonol, allocholic acid, cholic acid, and taurolithocholic acid sulfate. The assay was applied to water which had been conditioned for 4h by either larvae, parasitic juveniles, ovulating females, pre-spermiating males, or spermiating males. Immunoactive material (average 200 ng/ml, which is equivalent to 500 microg animal/h) was only found in water from the reproductively mature males and diluted parallel with the standard curve. Assay of water samples collected from male lampreys in bisected aquaria also established that 99.6% of the immunoactive material emanated from the front end of the fish. This assay has applications in both physiological and ecological aspects of sea lamprey reproduction.